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ZKLFK LV LQDJUHHPHQWZLWK WKHH[SUHVVLRQRI<DGDYHWDO >@ LQ WKHDEVHQFHRI URWDWLRQ7KHFULWLFDOYDOXHVDUH
FKDUDFWHUL]HG E\ WKH FRQGLWLRQ ( ) F[ [DG5 G[ = = ZKHUH   D [π= 7KH YDOXHV RI F5 IRU DOXPLQDZDWHU DQG FRSSHU
ZDWHUQDQRIOXLGVZLWKWKHYDULDWLRQLQPDJQHWLFILHOGDQGSRURVLW\DUHIRXQGQXPHULFDOO\DQGSUHVHQWHGJUDSKLFDOO\
$FFRUGLQJ WR %XRQJLRUQR>@ DQG 7]RX>@WKHUPRIOXLG FKDUDFWHULVWLFV IRU DOXPLQDZDWHU QDQRIOXLG DUH  7 .Δ =
  φ φ φΔ = − =  φ = 15 = %71 =   β −= × 5ρ = DQG IRU FRSSHUZDWHU QDQRIOXLG DUH
 7 .Δ =   φ φ φΔ = − =  φ = %71 = 15 =   β −= × 5ρ = 
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)LJ9DULDWLRQRIFULWLFDO5D\OHLJKQXPEHUZLWK4IRU ε = IRU  $O 2 ZDWHUDQG&XZDWHUQDQRIOXLG
8VLQJ WKHDERYHVHWRISDUDPHWULFYDOXHV)LJXUHVVKRZWKHQHXWUDO VWDELOLW\FXUYHV IRUDOXPLQDZDWHUDQG
FRSSHUZDWHU QDQRIOXLGV WR H[KLELW WKH HIIHFW RI PDJQHWLF ILHOG SRURVLW\ YROXPH IUDFWLRQ RI QDQRSDUWLFOHV DQG
GLIIHUHQFH RI WHPSHUDWXUH RQ WKH ERXQGDULHV UHVSHFWLYHO\ )LJXUH VKRZ WKHYDULDWLRQ RIFULWLFDO5D\OHLJKQXPEHU
ZLWKWKH&KDQGUDVHNKDUQXPEHU7KHYDOXHVRIFULWLFDO5D\OHLJKQXPEHU F5 LQFUHDVHVLJQLILFDQWO\ZLWKWKHLQFUHDVH
LQ&KDQGUDVHNKDU QXPEHU IRUERWK W\SHVRI QDQRIOXLGV7KXVPDJQHWLF ILHOG KDV D VWURQJ VWDELOL]LQJ HIIHFW DQG LW
SRVWSRQHVWKHRQVHWRIFRQYHFWLRQ7KHFULWLFDO5D\OHLJKQXPEHUIRUDOXPLQDZDWHUQDQRIOXLGLVPRUHWKDQWKDWIRU
FRSSHUZDWHU QDQRIOXLG WKDWPHDQV DOXPLQDZDWHU QDQRIOXLG H[KLELW KLJKHU VWDELOLW\ DV FRPSDUHG WR FRSSHUZDWHU
QDQRIOXLGLQWKHSUHVHQFHRIPDJQHWLFILHOG)LJXUHVKRZWKHLPSDFWRISRURVLW\RQWKHFULWLFDO5D\OHLJKQXPEHUIRU
ERWKW\SHVRIIOXLGV,WLVVHHQIURPWKHILJXUHVWKDWWKHHIIHFWRILQFUHDVHLQUDWLRRISRUHVSDFHWRWRWDOVSDFHLVWR
KDVWHQWKHRQVHWRIQRQRVFLOODWRU\FRQYHFWLRQ
)LJ9DULDWLRQRIFULWLFDO5D\OHLJKQXPEHUZLWKSRURVLW\IRU 4= IRU  $O 2 ZDWHUDQG&XZDWHUQDQRIOXLG
)LJXUHV  VKRZ WKH YDULDWLRQ RI WKHUPDO 5D\OHLJK QXPEHU IRU   φΔ = DQG  7Δ = 
UHVSHFWLYHO\ &OHDUO\ DV WKH GLIIHUHQFH LQ FRQFHQWUDWLRQ RI QDQRSDUWLFOHV DW WKH ERXQGDULHV LQFUHDVHV WKHUH LV D
VLJQLILFDQW GHFUHDVH LQ WKH YDOXHV RI D5 ZKLFK VLJQLILHV WKH IDFW WKDW φΔ GHVWDELOL]HV WKH QDQRIOXLG OD\HU V\VWHP
)XUWKHUWKHVWDELOL]LQJHIIHFWRIDOXPLQDZDWHUQDQRIOXLGLVFRPSDUDWLYHO\JUHDWHU5D\OHLJKQXPEHULVWKHUDWLRRI
WKHEXR\DQF\IRUFHVWRWKHYLVFRXVIRUFHV:LWKWKHLQFUHDVHLQWHPSHUDWXUHGLIIHUHQFHEXR\DQF\IRUFHVDUHLQFUHDVHG
WKDWPLJKWEHWKHFDXVHWRLQFUHDVHWKHVWDELOLW\LQ)LJXUHZLWKWKHLQFUHDVHLQWHPSHUDWXUHGLIIHUHQFH'XHWRKLJKHU
WKHUPDOFRQGXFWLYLW\RIDOXPLQDQDQRSDUWLFOHVDOXPLQDZDWHUQDQRIOXLGLVPRUHVWDEOHDVFRPSDUHGWRFRSSHUZDWHU
QDQRIOXLG
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)LJ(IIHFWRIYROXPHIUDFWLRQRIQDQRSDUWLFOHVRQ D5 IRU 4= IRU  $O 2 ZDWHUDQG&XZDWHUQDQRIOXLG
)LJ(IIHFWRIWHPSHUDWXUHGLIIHUHQFHRQ D5 IRU 4= IRU  $O 2 ZDWHUDQG&XZDWHUQDQRIOXLG
)RUFRQVLGHULQJHIIHFWVRIGHQVLW\UDWLRDQG%URZQLDQGLIIXVLRQFRHIILFLHQWZHWDNHPHWDOOLFQRQPHWDOOLF
R[LGHQDQRIOXLGVZLWKWKUHVKROGYDOXHVDVJLYHQE\7]RX>@
 7 .Δ =   φ φ φΔ = − =  φ = 15 = %71 =   β −= × 5ρ = 
)LJXUHFRUUHVSRQGVWRWKHQRQRVFLOODWRU\YDULDWLRQRI D5 YHUVXVµ D ¶IRU 5ρ = 7KHILJXUHVKRZVWKDW
)LJ(IIHFWRIGHQVLW\UDWLRRQ D5 IRU  4 ε= =
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)LJ(IIHFWRI%URZQLDQWRWKHUPDOGLIIXVLRQFRHIILFLHQWRQ D5 IRU  4 ε= =
WKH ULVHLQ QDQRSDUWLFOH GHQVLW\ UDWLR WHQGV WR GHFUHDVH WKHUPDO5D\OHLJK QXPEHU7KLV LV EHFDXVH GLVWXUEDQFH GXH
WRQDQRSDUWLFOHVRIKLJKGHQVLW\LVPRUHDVFRPSDUHGWRWKRVHRIORZGHQVLW\1RQRVFLOODWRU\YDULDWLRQRI D5 ZLWKµ
D ¶IRU  %71 DQG= LVSORWWHGLQ)LJXUH&OHDUO\DV %71 ULVHV D5 LQFUHDVHVSUHGRPLQDQWO\7KXV%URZQLDQWR
WKHUPDOGLIIXVLYLW\UDWLR %71 KDVVWDELOL]LQJHIIHFWRQWKHQDQRIOXLGOD\HUV\VWHPLQWKHSUHVHQFHRIPDJQHWLFILHOGLQ
SRURXVPHGLXPZKLOHSRURVLW\LWVHOIKDVDGHVWDELOL]LQJFKDUDFWHU
 &RQFOXVLRQV
,Q WKH SUHVHQW IRUPXODWLRQZH KDYH LQYHVWLJDWHG WKH HIIHFW RIPDJQHWLF ILHOG DQG SHUPHDELOLW\ RQ WKH WKHUPDO
LQVWDELOLW\RIDSRURXVQDQRIOXLGOD\HU7KHVWDELOLW\LVH[DPLQHGE\XVLQJPHWKRGRIVXSHUSRVLWLRQRIEDVLFSRVVLEOH
PRGHV DQG VLQJOH WHUP *DOHUNLQ DSSUR[LPDWLRQ (IIHFW RI GLIIHUHQW QDQRIOXLG SDUDPHWHUV LV VWXGLHG DORQJ ZLWK
PDJQHWLFILHOGDQGSRURVLW\DQGFULWLFDO5D\OHLJKQXPEHULVIRXQGRQWKHWUDQVLWLRQIURPVWDEOHWRXQVWDEOHPRGHV
2VFLOODWRU\ PRWLRQV DUH QRW SRVVLEOH IRU WKH WRS KHDY\ FRQILJXUDWLRQ RI QDQRSDUWLFOHV DV IRU WKH H[LVWHQFH RI
RVFLOODWRU\ PRWLRQV WZR RI WKH EXR\DQF\ IRUFHV PXVW DFW LQ RSSRVLWH GLUHFWLRQV (IIHFW RI PDJQHWLF ILHOG DQG
GLIIHUHQFH LQ WHPSHUDWXUH DFURVV WKH ERXQGDU\ LV WR SRVWSRQH WKH RQVHW RI FRQYHFWLRQZKLOH WKDW RI SRURVLW\ DQG
FRQFHQWUDWLRQ RI QDQRSDUWLFOHV LV WR TXLFNHQ WKH RQVHW RI FRQYHFWLRQ %URZQLDQ WR WKHUPDO GLIIXVLYLW\ UDWLR %71
VWDELOL]HVWKHV\VWHPZKLOHGHQVLW\UDWLRGHVWDELOL]HVLWVLQFHWKHUPDO5D\OHLJKQXPEHULQFUHDVHVGHFUHDVHVZLWKWKH
LQFUHDVHRI %71 5ρ 7KHFULWLFDO5D\OHLJKQXPEHUIRUFRSSHUZDWHUQDQRIOXLG LV OHVV WKDQ WKDW IRUDOXPLQDZDWHU
QDQRIOXLG7KXVDOXPLQDZDWHUQDQRIOXLGH[KLELWKLJKHUVWDELOLW\WKDQWKHFRSSHUZDWHUQDQRIOXLG
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